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(54) Automatic gain control circuit 

(57) An automatic gain control (AGC) 
circuit for perforrning AGC on a picture 
signal includes ah amplifier 1 for 
amplifying the picture signal, a clamping 
circuit 2 for fixing a tip-end level of a 
synchronous signal component of the 
picture signal to a given level, a 
synchronous detection AGC loop formed 
by the amplifier 1 ,the claming circuit 2, -a 
synchronous detection circuit 3 and a first 
filter 5, a peak detection AGC loop formed 
by the a mplifi er 1 , a peak detection circuit 4 
and a second filter 6, and a precharging 
means 9 connected between thefirst filter 5 
and the second filter 6for charging the 
second filter 6 by a voltage which follows a 
voltage charge on the first filters when the 
synchronous detection AGC loop is 
activated but the peakdetection AGC loop 
is deactivated. 




FIG.2. 



toor 



ttJHpIHG 
CIRCUIT 



H 1st 
BUFFER 



I f b r6 30 0 b ^ . 



2nd BUFFER4-9 



L- 1st FILTER 



300a 



CTIOH 

uiT 



-200 



W PULSE 

( HORILSYNC. SIGNAL) 



Q 
W 

to 

GO 

N) 
G) 
J* 



1/3 



• f 



U78ZH 




FIG. 1. 

PRIOR ART 



4 



100 b 



8 



I 



CLAMPING 
CtRCUIT 



-7 U)Qb r 6 300b t> 











PEAK 


BUFFER 




2nd FILTER 




DETECTION 










CIRCUIT 



c 



3 



1st FILTER 




SYNCHRONOUS 
DETECTION 
CIRCUIT 


7 



-200 



J 



2/3 




U)Oa 



.2 



ioob 



8 



V 



^ 1 Mb ^6 300b ^ 



CLAMPING 
CIRCUIT 



1st 
BUFFER 



I 



2nd FILTER 



PEAK 
DETECTION 
CIRCUIT 



2nd BUFFER- 



i 



1st FILTER 



SYNCHRONOUS 

DETECTION 
CIRCUIT 



-200 



300a 



T1(EY PULSE 
(HORiZ. SYNC. SIGNAL) 



3 / 3 



2178284 



FIG. 3. 




KEY PULSE , 
(HORIZ. SYNC. SIGNAL) 



1 



GB 2 178 264 A 



1 



SPECIFICATION 

Automatic gain control circuit 

5 The present invention relates to an automatic gain 
control (AGC} circuit, and more particularly, to an AGC 
circuit suitable for a television receiver, a video tape 
recorder or a video disc player. 
Figure 1 l is a block diagram showing an example of a 

10 known AGC circuit (Encyclopedia of El.ectrical& 
t Electronics Engineering by Denkishein, Vol 25, pages 
318-319). An input picture signal 100a is amplified by 
an amplifier 1 to a produce an output picture signal 
100b with AGC as described in detail later. Output 

15 picture signal 100b is fed both to an output terminal 8, 
and to a clamping circuit 2. In clamping circuit 2, a 
tip-end level of a synchronous signal component of 
the output picture signaM 00b is clamped to a 
predetermined fixed voltage to produce a tip-end 

20 clamped picture signal 200. Clamped picture signal 
200 from clamping circuit 2 is applied to a synchro- 
nous detection circuit 3 and also to a peak detection 
circuit 4. The synchronous detection circuit 3 detects 
the pedestal or black level of the clamped picture 

25 signal 200 by a synchronous or keyed detection with 
reference to the tip-end level of the synchronous 
signal component under synchronization of a key 
pulse, for example, as shown, a horizontal synchroniz- 
ing signal obtained from a flyback transformer {not 

30 shown). The peak detection circuit 4 detects a peak 
level of the picture signal by a peak detection with 
reference to the tip-end level of the synchronous 
signal component. A first level signal 300a detected by 
the synchronous detection circuit 3 is smoothed by a 

35 first filter 5 to produce a first AGC signal 400a. This first 
AGC signal 400a is applied to a control terminal of the 
amplifier 1 for controlling the gainof amplifier 1. As a 
result, an output picture signal 100b with synchronous 
detection AGC is obtained at output terminal 8 as 

40 mentioned above. In the synchronous detection AGC, 
an amplitude of the synchronous signal component in 
the picture signal 100a is controlled so as to be kept 
substantially constant 
Additionally a second level signal 300b detected by 

45 the peak detection circuit 4 is smoothed by a second 
filter 6 to produce a second AGC signal 400b. This 
second AGC signal 400b is also applied to the control 
terminal of amplifier 1 through a buffer 7 for controll- 
ing the gain of amplifier 1 . As a result, the output 

50 picture signal 100b is obtained with peak detection 
AGC on output terminal 8; also as mentioned above. In 
the peak detection AGC, an amplitude of the picture 
signal 100a is controlled so as not to exceed a 
predetermined amplitude. 

55 IntheAGC circuits, the synchronous detection 
circuit 3 makes a synchronous detection AGC loop 
together with amplifier 1, clamping circuit 2, and first 
filter 5, whilst peak detection circuit 4 makes a peak 
detection AGC loop together with amplifier 1 , clamp- 

60 ing circuit 2, second filter 6 and buffer 7. 

In the example of the known AGC circuits described 
above, the synchronous detection AGC loop operates 



so as to hold an amplitude of the first level signal 300a 
at a given level so that the synchronous signal 

65 component of the output picture signal 100b is held 
with its amplitude substantially constant. However, it 
may happen thatthe amplitude level of the output 
picture signal 100b exceeds the.desired maximum 
level relatively. To overcome this, the peak detection 

70 AGC loop operates so as to limit the amplitude level of 
the output picture signal 100b to the maximum 
amplitude level. Accordingly, the amplitude level of 
the output picture signal 1 00b on output terminal 8 is 
so controlled that its picture signal amplitude is 

75 limited to within the maximum level, as well as the 
amplitude of its synchronous signal component being 
held constant 

When incorporating the known AGC circuit de- 
scribed above in a videotape recorder, the AGC circuit 

80 operates for preventing an overmodulation in the 
videotape recorder. For preventing overmodulation, 
the AGC circuit is required to have a rapid response. 
However, in the known circuit as shown In Figure 1, 
the AGC circuit fails promptly to preventthe overmod- 

85 ulation, Because the second filter 6 has been dis- 
charged to the 0 volt state during the time when the 
peak detection AGC loop is deactivated, the peak 
detection AGC loop fails to bring amplifier 1 into the 
peak detection AGC state immediately after the peak 

90 detection AGC loop has been activated or started. This 
defect of a slow response is extremely inconvenient 
for the preventing of the overmodulation described 
above. 

The present invention seeks to provide art AGC 
95 circuit having a more prompt loop response character- 
istic than the known AGC circuit. 

Further the present invention seeks to provide an 
AGC circuit which is improved overthe known circuit 
for preventing overmodulation in a video tape recor- 
100 derincorporatingtheAGCcircuit 

According to the present invention there is provided 
an automatic gain control (AGC) circuit for performing 
and AGCfor a picture signal, said AGC circuit 
comprising: 

105 an amplifier having an input terminal, an output 
terminal and a control terminal, said amplifier am- 
plifying said picture signal applied to said input 
terminal under control of an AGCsignalappliedtp 
said control terminal; 

110 a clamping circuit connected to said output terminal 
ofsaidamplifierforfixing a tip-end level of a 
synchronous signal component of said picture signal 
to a given level; 
a synchronous detection AGC loop constituted by 

115 said amplifier, said clamping circuit, a synch ronous 
detection.circuit and a first filter, said synchronous 
detection circuit being connected to said clamping 
circuit for detecting a pedestal level of said picture 
signal by a synchronous detection with the reference 

120 to saidtip-end level of said synchronous signal 

component said first filter being connected between 
said synchronous detection circuit and said control 
terminal of said amplifier for smoothing said synchro- 
nous detection signal from said synchronous detec- 
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tion circuit and applying said smoothed synchronous 
detection signal as said AGC signal to said control 
terminal of said amplifier; and 

a peak detection AGC loopconstituted by said 
5 amplifier, saidclamping circuit, a peakdetection 
circuit and a second filter, said peak detection circuit 
being connected to said clamping circuit for detecting 
a peak level of said picture signal by a peakdetection 
with reference to said tip-end level of said synchro- 
10 nous signal component, said second filter being 
connected between said peak detection circuit and 
said control terminal of said amplifier for smoothing 
said peak detection signal from said peak detection 
circuit and applying said smoothed peak detection 
15 signal as said AGC signal to sard control terminal of 
said amplifier; . 

and said AGC circuit further com prising means 
connected between said first filter and said second 
filterfor precharghing said second filter by a voltage 
20 following a voltage charge on said first filter when said 
synchronous detection AGC loop is activated but said 
peak detection AGC loop is deactivated. 

For a better understanding of the present invention , 
reference will now be made, by way of example, to the 
25 accompany ing drawing s/in which: 

Figure 1 is a block diagram showing an example of a 
known AGC circuit; 

Figure 2 is a block diagram showing an embodiment 
of an AGC circuit according to the present invention; 
30 and 

Figure 3 is a circuit diagram showing in more detail 
the circuit of Figu re 2. 

An embodiment of the present invention will now 
be described in detail with reference to Figures 2 and 3 

35 of the accompanying drawings. Throughoutthe 
drawings, like reference numerals and letters are used 
to designate like or equivalent elements forthe sake of 
simplicity or explanation. 
Referring now to Fig ure 2, there is shown an 

40 example of an AGC circuit according to the present 
invention. In the circuit of Figure 2, an input picture 
signal 100a is amplified by an amplifier 1 and 
produces an output picture signal 100b with AGC as 
described in detail later. Output picture signal 1 00b is 

45 fedbothtoanoutputtermirial8,andtoaclamping . 
circuit 2. In clamping circuit 2, the level of a synchro- 
nous signal contained in output picture signal 1 00b is - 
clamped to a predetermined fixed voltage to produce 
a clamped picture signal 200. Clamped picture signal 

50 200 from clamping circuit 2 is applied to a synchro- 
nous detection circuit 3 and also to a peak detection 
circuit 4. Synchronous detection circuit 3 detects the 
synchronous signal from tip-end clamped picture 
signal 200 by a synchronous or keyed detection in 

55 which the pedestal level of picture signal 100b is 
compared witha reference level under the control of 
some synchronous signal; as shown, the horizontal 
synchronising signal from a flyback transformer (not 
shown J. The synchronous detection circuits forms a 

60 synchronous detection AGC loop together with the 
clamping circuit 2, a first filter 5 and the amplifier 1 . 

As mentioned, in the synchronous detection AGC 
loop, the synchronous detection circuit 3 detects the 
synchronous signal from the clamped picture signal 

65 200 by a synchronous or keyed<ietection. Af irst level 



signal 300a thus detected by the synchronous detec- 
tion circuit 3, is smoothed by the first filter 5 to produce 
a first AGC signal 400a. First AGC signal 400a is 
applied to a control terminal of the amplifier 1 for 

70 controlling the gain of the amplifier. As a result an 
output picture signal 100b with synchronous detec- 
tion AGC is obtained on output terminal 8. In the 
synchronous detection AGC, an amplitude of the 
synchronous signal component in the picture signal 

75 100a is controlled so as to be kept substantially 
constant. 

Peak detection circuit 4 forms a peak AGC loop 
together with clamping circuit 2, a second filter 6, a . 
first buffer 7 and amplifier 1. In the peak AGC loop, 

80 peakdetection circuit 4 detects the peak or maximum 
level signal from clamped picture signal 200 by a peak 
detection. A second level signal 300b thus detected by 
peak detection circuit 4 is smoothed by the second 
filter 6 to produce a second AGC signal 400b. This 

85 second AGC signal 400b is also applied to the control 
terminal of amplifier 1 through a first buffer7for 
controlling the gain of amplifier 1 . As a result, the 
output picture signal 1 00b is obtained with peak 
detection AGC on output terminal 8. In the peak 

90 detection AGC, an amplitude of the picture signal 100a 
is controlled so as not to exceed a predetermined 
amplitude. 

Fu rther, the first filter 5 is coupledto the second filter 
6 through a second buffer 9; As a result a voltage 
95 charge in the first filter 5 is applied to the second filter 6 
through this second buffer 9. 

Referring now to Figu re 3, the AGC circuit, in 
particular, the circuit connection between the second 
buffer 9 an drits related circuits and their operations 

100 will be described in detail.l n Figure 3, practical circuit 
arrangements for the first filters, the second filter 6, 
the first-buffer 7 and the second buffer 9 are given. 
Rrst filter 5 is, as shown, constituted by a parallel 
circuit of a capacitor C1 and a resistor R1, each having 

1 05 one end connected to the synchronous detection 
circuit 3 and the other end earthed. The first connec- 
tion node of the first filter 5 and the synchronous 
detection circuit 3 is coupledto the control terminal of 
amplifier 1. The second filter 6 is constituted by a 

110 parallel ci rcuit of a capacitor C2 and a resistor R2, each 
having one end connected to the peak detection circuit 
4and the other end earthed. The second connection 
node of the second filter 6 and the peak detection 
circuit 4 is coupled to the control terminal of amplifier 

115 1 through a first buffer 7. Rrst buffer 7 is constituted by 
a transistorTI, of which the base is connected to the 
second connection node, the emitter is connected to 
the first connection node, and the collector is con- 
nected to a power source line with source voltage VI. 

120 The second buffer 9 is formed by transistors T2 andT3. 
The baseoftransistorsT2isconnectedtothefirst 
connection node, its emitter to a power source line 
with a source voltage V2 through a resistor R3, and its 
coilectorto the ground potential. The base of transis- 

125 tor T3 is connected to the emitter of transistor T2, its 
emitter to the second connection node through a 
resistor R4, and its coilectorto the power source line 
with source voltage V2. 
The operation of the embodiment will be described 

130 below. When the synchronous detection circuit 3 is 
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keyed or activated, capacitor C1 in the first fitter 5 Is 
charged to the output potential of the synchronous 
detection circuit 3. The emitter potential of transistor 
T21 in the first buffer 7 rises with the charge voltage on 
5 capacitor CI so as to biastransistorT! to cut off. 
Therefore, whilst the synchronous detection AGC loop 
is activated, the peak detection AGC loop is deacti- 
vated. For this reason, the synchronous detection 
AGC loop performs its AGC operation described 

10 above without being affected by the peak detection 
AGC loop. Further, at this time, transistor T2 in the 
second buffer 9 is then biased at its base potential to 
the charge voltage of capacitor CI . Therefore, a 
current corresponding to the base bias, i.e. to the 

15 chargevoltageflowsthroughtransistorT2.Asa . 
result, a current also flows through transistorT3. the 
currentflbwing through transistor T3 flows into the 
second filter 6 through the resistor R4and charges the 
capacitor C2 in the second filter 6. The voltage charge 

20 on capacitorC2 is determined by the voltage drop of 
resistor R4. The charge voltage on capacitor C2 
follows the charge vdltage on capacitor CI in the first 
filter 5. As a result, whilstthesynchronousdetection 
circuit 3 is operated, the second filter 6 is charged to a 

25 voltage following the charge voltage on capacitor C1 
in the first fiiterB, i.e. the second filter 6 is p recharged 
in.spite of the peak detection AGC loop being 
deactivated. 
As a result, the peak detection AGC loop is able to 

30 enter promptly into the peak detection AGC operation 
• stage afterthe peak detection circuit 3 is activated. By 
this loop, the gain of the amplifier 1 is promptly 
controlled to keep the amplitude level of the picture 
signal within the predetermined level. The response 

35 time of the synchronous detection AGC loop, when 
the operation returns from the peak detection AGC 
loop to the synchronous AGC loop, is determined by 
thetime constant of thefirst filter 5, similarly to the 
known circuit. 

40 According to the present embodiment, the second 
filter 6 in the peak detection AGC loop is precharged by 
the voltage following the charge voltage on the first 
filter 5 in the synchronous AGC loop, and the.response 
of the peak AGC loop can thereby be improved. When 

45 the AGC circuit according to the present embodiment 
is used for a VTR and a television receiver, the function 
of preventing overmodulation can thereby be im- 
proved. . 

As described above, the AGC circuit of the present 
50 invention having a peak detection AGC loop and a 
synchronous detection AGC loop, has the effect of 
improving the response in time of the peak detection 
AGC loop by p recharging the filter in the peak 
detection AGC loopwhilethe synchronous detection 
55 AGC loop is operated. 
CLAIMS ■ 

1. An automatic gain control (AGO circuitfor 
performing an AGC for a picture signal, said AGC 
circuit comprising: 

60 an amplifier having an input terminal, an output 
terminal and a control terminal, said amplifier am- 
plifying said picture signal applied to said input 
terminal undercontrol of an AGCsignalappiiedto 
said control terminal; 

65 a clamping circuit connected to said output terminal 



of said amplifier for fixing a tip-end level of a 
synchrounous signal component of said picture signal 
to a given level; 
a synchronous detection AGC loop constituted by 

70 said amplifier, said clamping circuit, a synchronous 
detection circuit and a first filter, said synchronous 
detection circuit being connected to said clamping 
circuitfor detecting a pedestal level of said picture 
signal by a synchronous detection with reference to , 

75 said tip-end level of said synchronous signal compo- 
nent, said firstfilter being connected (between said 
synchronous detection circuit and said control termin- 
al of said amplifierfor smoothing said synchronous 
1 detection signal from said synchronous detection 

80 circuit and applying said smoothed synchronous 
detection signal as said AGCsignal to said control 
terminal of said amplifier; and 

a peak detection AGC loop constituted by said 
amplifier, said clamping circuit, a peak detection 

85 circuit and a second filter, said peak detection circuit 
being connected to said clamping circuit for detecting 
a peak level of said picturesignal by a peak detection 
with reference to said tip^end level of said synchro- 
nous signal component, said second filter being 

90 connected between said peak detection circuit and 
said control terminal of said amplifier for smoothing 
said peak detection signal from said peak detection 
circuit and applying said smoothed peak detection 
signal as said AGC signal to said control terminal of 

95 said amplifier; 

a nd said AGC ci rcuit f u rther qo m prising means 
connected between said first filter and said second 
filterfor precharging said second filter by a voltage 
following a voltage charge on said first filter when said 
100 synchronous detection AGC loop is activated but said 
peak detection AGC loop is deactivated. 

2. An automaticgain control (AGC) circuit accord- 
ing to claim 1 , wherein said precharging means is a 
buffer means. 

105 3. An automaticgain control (AGC) circuit accord- 
ing to claim 2, wherein said buffer means isformed by 
a first and a second transistor, the base of said first 
transistor being connected to saidfirst filter and the 
base of said second transistor being connected to the 

110 emitter of said first transistor and its emitter to said 
second filter. 

4. An automaticgain control (AGC) circuit accord- 
ing to claim 1 further comprising a buffer means 
connected between said synchronous detection AGC 

115 loop and said peak detection AGC loop for deactivat- 
ing said peak detection AGC loop when said synchro- 
nous detection AGC loop is activated. 

5. An automatic gain control (AGO circuit accord- 
ing to claim4, wherein said buffer means comprises a 

120 transistor, the base of which is connected to said 

second filter in said peak detection AGC loop whilst its 
emitter isconnected tosaidfirstfilteriri said synchro- 
nous detection AGC loop. 

6. An automatic gain control (AGC) circuit accord- 
125 ingto claim 1;further comprising afirst buffer means 

connected between said synchronous detection AGC 
iopp and said peak detection AGC loop for deactivat- 
ing said peak detection AGC loop when said synchro-, 
nous detection AGC loop is activated and wherein said 
130 precharging means comprises a second buffer means. 
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7. An automatic gain control (AGC) circuit accord- 
ing to claim 6, wherein said first buffer means • 
comprises a first transistor, the base of which is 
connected to said second filter in said peak detection 

.-, 5 AGC loop whilst the emitter js connected; to saidfirst 
filter in said synchronous detection AGC loop and said 
second buffer means comprises second and third 
transistors, the base of said second transistor being 
connected to said first filter, the base of said third 
10 transistor being connected to the emitter of said 
second transistor and the emitter of said third 
transistor being connected to said second filter. 

8. An automatic gain control (AGC} circuit sub- 
stantially as he rein before described with reference to #< 

15 Figures 2 and 3 of the accompanying drawings. 
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